Messenger RNA turnover during bone marrow erythroid cell differentiation.
Incubation of bone marrow cells from anaemic rabbits in the presence of actinomycin D led to a decrease in total protein synthesis and an increase in the relative synthesis of globin. This increase in the proportion of globin was observed with in vivo labelling of cellular proteins and in vitro translation of isolated RNA, which indicates that the messenger RNA for globin is much more stable than the other bone marrow cell messages. This was further shown by pulse-labelling the RNA and characterization of the different species by separation on a cDNA-oligo(dT)-cellulose column. Within 12 h after pulse-labelling the relative levels of globin mRNA had risen 10-fold, while a rapid decrease in the level of the poly(A)-rich RNA fraction was observed. Investigations into the mechanisms of this differential stability indicate that the more metabolically active cells from the early stages of erythropoietic development are more susceptible to inhibitors of RNA synthesis such as actinomycin D and alpha-amanitin. A preliminary study using a lysosomal inhibitor, chloroquine, indicates that there appear to be at least two degradative mechanisms, involving a lysosomal and a non-lysosomal pathway, with selective specificity for different messages.